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results in failure to develop B lymphocytes.
Such birds develop T cells normally, and can
make cell-mediated immune responses, but they
lack plasma cells and cannot make antibodies;
accordingly, the plasma is devoid of immuno-
globulins ('agammaglobulinaemia').

The haemopoietic marrow of mammals con-
tains large numbers of lymphocytes which are

rapidly labelled by 3H-thymidine (p. 117), i.e.
they are an actively dividing population, and
the labelled immature cells mature into B lym-
phocytes, some of which can subsequently be
detected in the lymph nodes, spleen, etc. Haemo-
poietic tissue is thus a site of production of B
lymphocytes from stem cells (Fig. 5.14), but it is
not known whether it is the only site.

Lymphocytes in the secondary lymphoid tissues, blood and
lymphatics

In contrast to the primary lymphoid organs, in
which generation of lymphocytes is independ-
ent of antigenic stimulation, lymphocyte prolif-
eration in the secondary lymphoid tissues (lymph
nodes, spleen, tonsils, Peyer's patches, etc.) is a
response to antigenic stimulation.

The secondary lymphoid tissues receive from
the primary lymphoid tissues T and B lym-
phocytes which have not yet responded to anti-
genic stimulation ('virgin' lymphocytes). When
antigen is introduced into the body, those
virgin lymphocytes capable of responding to it
undergo a clonal proliferation, giving rise to
the effector and memory cells of the primary
immune response. The effector cells are those
cells responsible for the defensive mechanisms
of specific immunity; they include the plasma
cells which secrete antibody and the cytotoxic
T lymphocytes which react directly with anti-
gen and mediate the delayed hypersensitivity
reaction. Memory cells of T and B origin are
small lymphocytes specifically primed to react
with the antigen which has induced their pro-
duction. On second or subsequent introduction
of a particular antigen into the body, the
immune response is augmented by participa-
tion of T and B memory lymphocytes in the
secondary lymphoid tissues: these cells give rise
to large numbers of effector cells and also
memory cells, and are responsible for the
rapidity and intensity of secondary immune
responses.

The secondary lymphoid tissues (lymph
nodes, spleen, tonsils, Peyer's patches, etc.)
contain a complex mixture of T and B cells,
and the situation is further complicated by
the continuous redistribution of lymphocytes
via the blood and lymphatics. Considerable
progress has, however, been made in defining
and identifying the major lymphocyte sub-

populations in the secondary lymphoid tissues
and the blood, and in elucidating their lifespan,
function and migratory behaviour. The main
features are described briefly in the following
sections, but first it is necessary to note some of
the methods of recognising T and B lympho-
cytes.

Identification of T and B lymphocytes

Although morphologically similar, T and B
lymphocytes differ in a number of ways. It is,
however, important to appreciate that the feat-
ures of both types of cell change during their
life cycle. The situation is further complicated
by the existence of subsets of lymphocytes with
features not characteristic of either T or B cells,
the nature of which is uncertain. Some of the
features used for identification are summarised
below.

Surface antigens. Depending on their degree of
maturity, the lymphocytes of various species, includ-
ing man, may be identified by hetero-antisera speci-
fic for T and B cells. Such antisera may be used to
identify individual cells by immunofluorescence or,
together with complement, to destroy either T or B
cells in vivo or in vitro.

IntraceUular esterase activity is readily demon-
strable in T, but not in B, lymphocytes.

Response to mitogens. A number of substances
induce mitosis preferentially in T or B cells. For ex-
ample, phytohaemagglutinin and concanavalin A
induce mitosis mainly in T cells while bacterial lipo-
polysaccharides induce B-cell mitosis. Using these
and other reagents, in vitro mitotic activity may be
assessed by incorporation of 3H-thymidine, but these
tests are used mainly as indirect indications of T or
B cell functional activity and are unsuited to iden-
tifying individual lymphocytes.

Surface immunoglobulin. As they mature in the
haemopoietic marrow, B lymphocytes develop sur-
face immunoglobulin; this is detectable in both